Additional file 6. Another demonstration of Goddard et al (2011)[18]
accuracy

Genotypes are coded using the standardized x;,, = (@ym — 2Pm)/0m - The statistical model is

y = X + e and the aim is to predict g = W. Marker effects are distributed in L(0, Iaé). They
distribution conditional to X is such that E(y|X) = 0 and v(y|X) = XX’aé + Io2. The total
phenotypic variance is v(y) = vx[E(y|X)] + Ex[v(y|X)] = Ex[v(y|X)] = nME[G]aé + I, where G
is the genomic matrix. The markers BLUP is B = (X'X + 17\3)_1X'y = Py and the GEBVs are

g = WPy = Sy.

Let PX =T = T giving P (XX’ + IAg)P' = XX(X'X + Ihg) =T =1 - Ag(X'X + Ig) !

2/ A
We look for E[r?] = i;()(i,;)ﬁg

v(g) = v(WB) = Ey[vp[WBIW] | + vy [Eg[WBIW] | = Ey[vg[WBIW] | = Ey [WIcEW']
Thus v(g) = E[W] IO'EE[W] + tr[lcév(W)] = 0[23 M oG2,

m=1

v(8) = Ewx[v(EIW,X)] + viwx[E(EIW,X)] = Ewx[v(E|W,X)]

v(8|W,X) = WP(XX'0§ + I62)P'W' = WTW'a§

Ewx[v(@IW,X)] = 0§ Ex[Ew[WTW'|X]]

Let @y = E[W|X], we get Eywx[v(8|W,X)] = 0§Ex[@wTow' + tr{Tv(W|X)}]

v(8) = of (Ex[ewTeow'] + Ex[tr{TDw«x}])

COU(g, g) = EW,X[COU(g, gle X)] + COUW,X[E(glw' X)' E(g|W, X)] = EW,X[COU(g' glw' X)]
cov(g,BIW,X) = cov (WB,W(X'X +IA5) " X' (X + €)|W,X)
cov(g 8|W,X) = cov(WB, WTB|W,X) = WTW'g}

Thus cov(g, 8) = v(8)

_ @ _ G'é(Ex[(pr(pW,]+Ex[tr{TDWlx}])

RGH o3 XM, o%m

and E[r?]

If we now suppose that
 Individuals are unrelated @y = Ew[W|X] = Ey[W] = 0 et Dy x = Dy
e MarkersareinL.E. v(W) =Dy =1
o X'X~E[X'X] = ngl

Exltr(T)]
E[r?] = =720 with Ex[tr{T}] = Ex [nM g n:fxﬁ] _ ::x

n_ha
Finally E[r?] = —=X MR __ "M
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